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Abstract
Women’s autonomy and empowerment has generally been recognized as one of most important factors of development. A lack of autonomy and empower-
ment may lead to negative outcomes on child health and mortality. Yet no study to-date has analyzed links between women’s empowerment and infant mor-
tality in Indonesia. This study tried to fill this gap to investigate the effect of women’s empowerment on infant mortality in Indonesia. Sample of 9,754 women
aged 15-49 years who had their last childbirth in period 2007-2012 were drawn from 2012 Indonesia Demographic and Health Survey. Composite index was
considered to measure women’s empowerment. Eight indicators were considered to measure three dimensions of women’s empowerment, namely partici-
pation in economic decision-making, participation in health decision-making, and autonomy in mobility. Furthermore, the binary logistic model had been spe-
cified and estimated to investigate the effect of women’s empowerment on infant mortality. Results showed that women who were more empowered were sig-
nificantly less likely to experience infant mortality. This highlights the importance of women’s empowerment in efforts to reduce infant mortality.
Keywords: Demographic health survey, infant mortality, women’s empowerment
Abstrak
Secara umum, otonomi dan pemberdayaan perempuan menjadi salah satu faktor penting dalam pembangunan. Kurangnya otonomi dan pemberdayaan
perempuan dapat menyebabkan hasil negatif pada kesehatan dan kematian anak. Belum terdapat penelitian terkini yang menganalisis hubungan antara pem-
berdayaan perempuan dan kematian bayi di Indonesia. Penelitian ini berusaha mengisi kekosongan tersebut dengan menelusuri pengaruh pemberdayaan
perempuan terhadap kematian bayi di Indonesia. Sampel berjumlah 9.754 perempuan berusia 15-49 tahun yang terakhir melahirkan pada periode tahun 2007-
2012 diambil dari Survei Demografi dan Kesehatan Indonesia 2012. Pemberdayaan perempuan diukur dengan menggunakan indeks komposit yang dibangun
dari delapan indikator dari tiga dimensi pemberdayaan perempuan, yaitu partisipasi dalam pengambilan keputusan di bidang ekonomi, partisipasi dalam
pengambilan keputusan di bidang kesehatan, dan kebebasan untuk berpindah. Selanjutnya, estimasi dampak pemberdayaan perempuan pada kematian bayi
menggunakan model regresi logistik. Hasil penelitian menunjukkan bahwa perempuan dengan tingkat pemberdayaan yang lebih baik akan memiliki peluang
yang lebih rendah untuk mengalami kejadian kematian bayi. Hal ini menekankan pentingnya pemberdayaan perempuan untuk mengurangi kematian bayi.     
Kata kunci: Survei demografi kesehatan, kematian bayi, pemberdayaan perempuan 
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Introduction
Infant mortality rate (IMR), defined as the number of
infant deaths per 1,000 live births, is widely used as an
indicator of health status of all populations as well as the
development level of a country. High IMR is strongly re-
lated to low general living condition, low social well-be-
ing, low quality of environment, and low level of eco-
nomic development that affect the health of the entire
population.1
The high IMR, particularly in developing countries,
has become one of the world’s major concerns. Efforts
are being made and strategies are being developed across
all developing countries to reduce IMR to an acceptable
level. The United Nation’s Millennium Development
Goal 4 (MDG4) set the target to reduce the under-five
mortality rate by two-thirds by 2015 from 1990 level.
Meanwhile, the United Nation’s Sustainable Develop-
ment Goal 3 (SDG3) set the target to reduce the under-
five mortality rate to at least as low as 25 per 1,000 live
births.
Indonesia has experienced a decrease in IMR from 68
deaths per 1,000 live births in 1991 to 32 deaths per
1,000 live births in 2012.2 However, despite having ex-
perienced a decline in IMR overtime, childhood mortali-
ty remains a public-health problem in Indonesia. IMR re-
mains high in Indonesia compared to other Southest
Asian countries.3
Meanwhile, ever since the 1994 International
Conference on Population and Development in Cairo,
women’s autonomy and empowerment has been recog-
nized as one of the most important factors of develop-
ment and thus, it is identified as one of the development
goals of national governments and international agen-
cies.4 Many researchers have argued that women’s em-
powerment is closely linked to positive outcomes for
families and societies.5 Numerous studies have docu-
mented the role and importance of women for the health
and overall well-being of their children and family mem-
bers.6-13
Empowered women, particularly those who are more
autonomous, have increased bargaining power, relative to
their husbands. It has often been argued that child health
and investments in children are determined by intra-
household resource allocation decisions, which are relat-
ed to gender inequalities in the household. Thus,
women’s autonomy and empowerment can result in a
decline in fertility and in child mortality rates.14
However, no study to-date has examined links
between women’s empowerment and infant mortality in
Indonesia even though in some communities, empo-
wering women may result in lowering infant mortali-
ty.6,7,9,13
There is considerable variation in the definition and
conceptualization of women’s empowerment. The United
Nations Development Fund for Women (UNIFEM) has
defined women’s empowerment as “having access to and
control over the means to make a living on a sustainable
and long term basis, and receiving the material benefits
of this access and control”.15 World Bank defined em-
powerment as the “expansion of freedom of choice and
action to shape one’s life”.16 Women’s empowerment has
also been defined as “an extension of a woman’s ability to
make strategic life choices in which these capabilities de-
nied to her”.17
Measuring empowerment has proven difficult for se-
veral reasons.4,18 Malhotra and Schuler,4 have synthe-
sized the six most common dimensions used to measure
women’s empowerment as economic, socio-cultural, fa-
milial/interpersonal, legal, political and psychological.
However, most frequently used indicators to measure em-
powerment in individual/household level are domestic
decision-making, access to or control over resources, and
mobility/freedom of movement. 
The aim of this study was to investigate the effect of
women’s empowerment on infant mortality in Indonesia.
This study hypothesized that women who were more em-
powered were less likely to experience infant mortality.
Method
This study used data from 2012 Indonesia
Demographic and Health Survey. Demographic and
Health Survey are nationally-representative household
survey that provides data for a wide range of monitoring
and impact evaluation indicators in the areas of popula-
tion, health, and nutrition. This survey used a three-stage
sampling technique by probability proportional to size
to select a sample of 46,000 households spread across
Indonesia. There were 55,200 women aged 15-49 years
old selected for this survey. In this study, the unit of analy-
sis was women who had their last childbirth in period
2007-2012. With this limitation, there were 9,754
women aged 15-49 years old. Infant mortality for the last
child of a woman was the primary outcome of the analy-
sis. The response options were yes (code = 1) and no
(code = 0).
The key explanatory variable that was investigated in
this study was women’s empowerment. Women’s em-
powerment was measured on the individual level.
Adapting from Malhotra and Schuler,4 and Haque, et
al,19 this study used three dimensions to measure
women’s empowerment which were economic decision
making, health decision making, and physical mobility
dimensions. Economic decision making dimension was
assessed using three questions related to a woman’s eco-
nomic decision making (household purchases, husband’s
income use, and her income use) relative to her husband.
Health decision making dimension was assessed using
three questions related to a woman’s health decision ma-
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king relative to her husband. Physical movement dimen-
sion was assessed using two questions related to a woman
physical movement decision making (visit to family or
relative, visit to health center alone) relative to her hus-
band. 
Women’s empowerment index was constructed fol-
lowing Human Development Index (HDI) made by the
United Nations Development Program,20 using the for-
mula as seen in Equation 1.
The actual score of each dimension is calculated by
summing the positive responses of the respondents in fa-
vor of their empowerment or autonomy. Maximum score
of each dimension is the total number of indicators be-
longing to that dimension and minimum score is zero
with all negative response. The value of those indices
ranges from zero to one and one minus the indices value
measures the gap of empowerment or autonomy. Then
women’s empowerment index was calculated by averag-
ing those three dimension indexes. The women’s empo-
werment index was classified into three categories that
were low (if the index score less than 0.5), middle (if the
index score 0.5 to 0.8), and high (if the index score more
than 0.8) as UNDP did to HDI.20
Moreover, age at delivery, educational level, interval
from previous birth, parity, sex of child, birth attendant,
and antenatal care visits were also considered as impor-
tant factors affecting infant mortality.9,21-26
This study used multivariate binary logistic regression
model to identify the impact of women’s empowerment
and other factors on infant mortality. Binary logistic reg-
ression is a statistical method for analyzing a dataset in
which there are one or more independent variables that
determine an outcome. The outcome was measured with
a dichotomous variable (in which there are only two pos-
sible outcomes).27 This study took a consideration of us-
ing forward method for modeling the regression.27 The
model used in this study can be formulated as Equation
2, where π (χ) is probability to use a skilled birth atten-
dant during delivery, β0 is a constant to be estimated, βp
are parameters to be estimated, and χp represents inde-
pendent variables.
Results
Table 1 presents the sample characteristics. As many
as 227 women (2.3%) who had their last childbirth in pe-
riod 2007-2012 had experienced infant mortality in their
last birth. Meanwhile, women who had their last child-
birth in period 2007-2012 mostly had delivery at the age
of 20-35 years old (77.5%), attained secondary or high-
er education (61.0%), had two years or more birth inter-
val from previous birth (93.4%), had less than four pa-
rities (73.2%), gave male baby birth (51.90), assisted by
skilled birth attendant (78.0%), and visited four times or
more antenatal care (82.0%).
Figure 1 presents the women’s empowerment index.
There were 32.8% of women had low empowerment in-
dex, 58.9% of women had middle empowerment index,
and 8.3% of women had high empowerment index.
Women who had their last childbirth in period 2007-
2012 mostly had not experienced infant mortality
(97.7%). However, the proportion of women who had
experienced infant mortality decreased with the increase
of women’s empowerment index (Table 2). The bivariate
logistic regression showed that women’s empowerment
significantly affected women’s experience of infant mor-
tality. The odds of infant mortality experienced were
more than eight times lower (1/0.119 = 8.4) for women
who had high empowerment than for those who had low
empowerment with odds ratio (OR) 0.12 and 95% con-
Table 1. Sample Characteristics




Age at delivery 20 – 35 years old 7,561 77.5
< 20 or > 35 years old 2,193 22.5
0.16059,5rehgih ro yradnoceSnoitacudE
Less than secondary 3,804 39.0
Birth interval from previous birth 2 years or more 9,112 93.4
Less than 2 years 642 6.6
2.37241,74 naht sseLytiraP
More than 4 2,612 26.8
1.84296,4elameFdlihc fo xeS
Male 5,062 51.9
Assisted by skilled birth attendant Yes 7,615 78.1
9.12931,2oN
Antenatal care visits 4 times or more 8,004 82.1
Less than 4 times 1,750 17.9
Notes: 
n = Number of Sample; % = Percentage 
Figure 1. Women Distribution by Women’ Empowerment Index
Equation 2
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fident interval (CI) 0.04 – 0.32. Meanwhile, the odds of
infant mortality experienced were more than two times
lower (1/0.40 = 2.5) for women who had middle em-
powerment than for those who had low empowerment
(OR: 0.40, 95% CI = 0.31 – 0.53).
As presented in Table 3, the bivariate logistic regres-
sion also showed that age at delivery, educational level,
birth interval, parity, sex of child, skilled birth attendant,
and antenatal care visits significantly affected the
women’s experience of infant mortality (p value < 0.05). 
Meanwhile, six variables were found to be statistical-
ly significant (p value < 0.05) that affected the women’s
experience of infant mortality in multivariate model.
They were women’s empowerment, age at delivery, birth
interval, sex of child, skilled birth attendant, and antena-
tal care visits (Table 4).
After adjustment for other factors (Table 4), women’s
empowerment significantly affected infant mortality. The
odds of infant mortality experienced were more than se-
ven times lower (1/0.14 = 7.1) for women who had high
empowerment than for those who had low empowerment
(ORadj: 0.14, 95% CI = 0.05 – 0.38). Meanwhile, the
odds of infant mortality experienced were more than two
times lower (1/0.42 = 2.4) for women who had middle
empowerment than for those who had low empowerment
(ORadj: 0.42, 95% CI = 0.32 – 0.55).
Besides, as shown in Table 4, holding all other factors
constant, women who delivered at age of 20-35 years old
had lower odds to have experienced infant mortality than
those delivered at age younger than 20 years or older
than 35 years. Women who had two years or more birth
intervals from previous birth for their last birth had lower
odds to have experienced infant mortality than those had
less than two-year birth intervals from previous birth for
their last birth. Women who had female children had
lower odds to have experienced infant mortality than
those had male child. Women who were assisted by
skilled birth attendant during delivery had lower odds to
have experienced infant mortality than those who were
not assisted by skilled birth attendant during delivery.
Table 2. Distribution of Women Who Had Experienced Infant Mortality by Women’s 
Empowerment Index
Infant Mortality Experience
Women’s Empowerment No Yes Total
Index
n % n % n %
High 805 99.5 4 0.5 809 100.0
Middle 5,653 98.4 95 1.7 5,748 100.0
Low 3,069 96.0 128 4.0 3,197 100.0
Total 9,527 97.9 227 2.3 9,754 100.0
Notes:
n = Number of Sample; % = Percentage
Table 3. Determinants of Infant Mortality (Bivariate Model)
Variables Category Coef      Standard Error p Value      Odds Ratio 95% CI
Women’s empowerment High -2.13 0.51 0.000*) 0.12 0.04 - 0.32
Middle -0.91 0.14 0.000*) 0.40 0.31 - 0.53
Low (ref.)
Age at delivery 20 – 35 -0.77 0.14 0.000*) 0.47 0.36 - 0.61
<20 or >35 (ref.)
Education Secondary or higher -0.45 0.13 0.001*) 0.64 0.49 - 0.83
Less than secondary (ref.)
Birth interval from previous birth 2 years or more -1.22 0.18 0.000*) 0.30 0.21 - 0.42
Less than 2 years (ref.)
Parity Less than 4 -0.73 0.14 0.000*) 0.49 0.37 - 0.63
More than 4 (ref.)
Sex of child Female -0.32 0.14 0.021*) 0.73 0.56 - 0.95
Male  (ref.)
Assisted by skilled birth attendant Yes -0.78 0.14 0.000*) 0.46 0.35 - 0.60
No (ref.)
Antenatal care visits 4 times or more -1.06 0.14 0.000*) 0.35 0.26 - 0.46
Less than 4 times (ref.)
Notes:
CI = Confidence Interval
*Significant with p value < 0.01
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Women who attended four or more antenatal care visits
also had lower odds of infant mortality than those who at-
tended less than 4 times.
Discussion
This study is the first to-date to examine relation
between women’s empowerment and infant mortality in
Indonesia. Prior analysis was built by including a com-
posite empowerment measure from three dimensions of
empowerment in addition to examining direct contribu-
tion of women’s empowerment to infant mortality.
Key finding showed that women who were more em-
powered were less likely to experience infant mortality.
This finding reinforces other studies showing that women
were more likely to have better outcomes in child health
when they were more empowered.6,7,9,13,28,29
The care that children receive, particularly infants, is
a result of their household circumstances. In many soci-
eties, women are the primary caretakers of children.
Thus, redirecting of decision-making roles in favor of
women potentially improve child health outcomes.7
Further, child health, particularly in the early stages of
life, is directly and indirectly affected by mothers’ health
care before, during and after pregnancy.30 Thus limiting
control over health care decision of women can increase
the likelihood of infant mortality.
Moreover, delays in taking children to receive health
care due to consulting other family members may lead to
increased health issues. Thus, women who can make in-
dependent decisions about health care, especially con-
cerning their children, may have better child mortality
outcomes.31
Furthermore, studies from both developing and de-
veloped countries consistently show that the share of as-
sets owned by women could affect household expendi-
ture patterns.32 When mothers’ control over resources in-
creases, households allocate more resources to children’s
health and education.33-35 Women who are more em-
powered are able to make positive investments in their
children, thus it can increase the probability of child sur-
vival.36 Women who are less empowered will have limit-
ed access to financial and educational resources, thus it
can decrease the probability of survival for their chil-
dren.10
In the multivariate analysis, this study found that age
at delivery, birth interval, sex of child, skilled birth atten-
dant, and antenatal care visits were significantly associ-
ated with women’s experience of infant mortality. This
finding is in line with the findings of other researchers.
9,21-26
This study also found that infants from women aged
20-24 years old were less likely to die before reaching
their first birthday. Child mortality is higher in women
who give birth at too young age and too old age which
may be related to biological factors that can lead to the
occurrence of complications during pregnancy and at de-
livery.2 Young adolescents do not yet have a fully deve-
loped pelvis. Pregnancy for them can result in serious
consequences, such as eclampsia, premature labor, pro-
longed labor, obstructed labor, fistula, anemia (thin
blood) or infant and/or maternal death. Meanwhile, after
the age of 35, the health risks associated with pregnancy
and childbirth begin to increase again. The risks may in-
clude hypertension (high blood pressure), hemorrhage
(loss of blood), miscarriage and gestational diabetes (di-
abetes during pregnancy) for the woman and congenital
anomalies (birth defects) for the child.37-38 This finding
is in line with study by Ardhikari and Sawangdee,9 Joshua
and Van Ginneken,21 and Prameswari.22
Short birth interval may reduce mothers’ recovery
time leading to adverse perinatal outcomes. This study is
line with previous studies that found significant associa-
Stiyaningsih et al, Impact of Womens’ Empowerment on Infant Mortality
Table 4. Determinants of Infant Mortality (Multivariate Model)
Variables Category Coef       Standard Error p Value    Adjusted Odds 95% CI
Women’s empowerment High -1.97 0.51 0.000*) 0.14 0.05 - 0.38
Middle -0.87 0.14 0.000*) 0.42 0.32 - 0.55
Low (ref.)
Age at delivery 20 – 35 -0.76 0.14 0.000*) 0.47 0.35 - 0.62
<20 or >35 (ref.)
Birth interval from previous birth 2 years or more -1.13 0.18 0.000*) 0.32 0.23 - 0.46
Less than 2 years (ref.)
Sex of child Female -0.28 0.14 0.043**) 0.76 0.58 - 0.99
Male  (ref.)
Assisted by skilled birth attendant Yes -0.38 0.16 0.016**) 0.50 0.50 - 0.93
No (ref.)
Antenatal care visits 4 times or more -0.71 0.16 0.000*) 0.36 0.36 - 0.67
Less than 4 times (ref.)
Notes: 
CI = Confidence Interval
*Significant with p value < 0.01, **Significant with p value < 0.05
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tion between short birth interval and greater risk for ad-
verse perinatal outcomes, such as preterm birth, low
birth weight, and small size for gestational age.23-24
Boys and girls have different probabilities of death
due to biological factors, and these differences vary bet-
ween infancy and early childhood.25 This finding is in
line with study by Mustafa and Odimegwu,26 in Kenya
which found that boys were more likely to die before
reaching their first birthday.
Antenatal care visits and birth attendant also signifi-
cantly affected infant mortality. These findings are in line
with previous studies in Indonesia.22-23 Visiting antena-
tal care can make known early stage pregnancy compli-
cations. Meanwhile, skilled health professionals can ad-
minister interventions to prevent and manage life-
threatening complications, such as heavy bleeding, or re-
fer the patient to a higher level of care when needed.39
Thus, visiting antenatal care and delivery assisted by
skilled birth attendants can lead to higher survival proba-
bility for infants.
Conclusion
This study is the first to-date to examine the relation
between women’s empowerment and infant mortality in
Indonesia. The findings contribute to the existing litera-
ture by providing empirical evidence on relation between
women’s empowerment and infant mortality. This study
has shown that women who are more empowered have
better outcomes on child health, especially in reducing
infant mortality. In addition, infant mortality is also af-
fected by age at delivery, birth interval, sex of child,
skilled birth attendant, and antenatal care visits. The
findings strongly indicate the need for policy promoting
women’s empowerment to improve achievement in
health development, especially in reducing infant and
child mortality.
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